UNIVERSITY OF WASHINGTON

COLLEG: OF ENGINEERING
DEPARTMENT OF ELECTRICAL EMGINEERING

SEATTLE, WASHINGTON 98195

ADA0G41506

Principal [nvesligaiors

: GORDON L. MITCHELL
“ E" - and ‘
g WILLIAM D. SCOTT DOy '
- [ S D N
o / Ll \ f B
— R\ j
r " — _\\ ‘ ..
2 A (&3 o T
] it 53 i
‘} w 4
€3 £5
S W ORIGINAL CONTAINS COLOR PLATES: ALL: DDC
BEPRODUGTIONS WILL. 8E !N BLAGK AND WHITE,
r Prepared tor ]
Navai Electronic Laboratory Centar (Code 2507) ]
‘ San Diego, Catfoiri. 92152 b
DISTRIBUTION STATEM IS 7,

Approved for publiz ielacsy
Distribitior. Grlindtnd

. . T

" - TN WMl e AR evamwe Y - - e v

R P PPy




w" #

A

ACESSION fw

i Fhite action
»e B baetes Y
HAIMHLE o UNIVERSITY OF WASHINGTON
JRTIFIRATIN — . )
College of Engineering
"o Department of Electrical Engineering

{ v aviuai som
" an AVAIL /e SPERIAL

PO . SN . € I p———

Seattle, Washington 98195

s

Contract N00123-76-C-1451

Annual Report for the Period Ending May 3%%+¥877

./
/

FOR RECTANGULAR AND CIRCULAR FIBERS

QPTICAL FIBER CUTTING MACHINE

Gordon L. Mitchell

] it Juns 80,1877

Principal Investigators

/ Gordon L. Mitchell
and

William D. Scott -

ORIQINAL CONTAINS COLOR PLATE®: A
REPRODUCTIONS WILL BE IN BI AGKR £~

Prepared for
Naval Electronic Laboratory Center (Code 2500)

San Diego, California 92152

" Dl INTRGN
Approved for :
Dictinbution a0 ool i

o ems e e A et J T e

Tt T ey o e ceuasue e - - T S dea”
L WA VRN L AN it odoon il e vin et




UNCLASSIFIED 1
SECURITY CLASSIFEICATION OF Tais HAGE Waan Data Untarad) __]
- READ INSTRUCTIONS :
REPORT DOCUMENTATION PAGE BEFORE COMULETING FORM -
1. RCEPORT NUMBER 2. GOVT ACCESSION MHQ.| 3. RECIPIENT'S CATALOG RUMBER
N 4. TITLE (nnd Subtitie) 5 1YPE OF REPORT & PERIOD COVERED
OPTICAL FIBER CURRING MACHINE FOR RECTANGULAR 1 June 1976 - 30 May 1977 !
AND CIRCULAR FIBERS - -
6. PERFORMING ORS, REPORT NHUMHBE™
7. AUTHQR(s) 8. CONTRACT OR GRANT NUMJER(#)
Cordon L. Mitchell NO0123-76-C-1451 “rét.,
wff 9. PERFORMING ORGANIZATION NAME AND ADDRZESS 10. FPROGRAM ELLEMENT, PROJSCT, TASK

N AREA & WORK UNIT NUMBERS
e University of Washington (T'T-10)

Department of Electrical Engineering
Seattle, WA 98195

11, CONTROLLING QFFICE WAME AND ADDRESS 12. REPORT DATE :
Naval Ocean Systems Center June 30, 1977 -
. San Diego, CA 92152 13. NUMBER OF PAGES

14. MONITORING AGENCY NAME & AQDRESS(If differsnt from Controlling Office) 15. SECURITY CLASS. (of thie teport)

e Unclassified

154, CECLASSIFICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

i Approved for public release; distribution unlimited.

A .

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, if diffarent from Report)

§ 18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side {{ nacessary and identily by biock numbder)

Fiber Controlled Fracture
Fracture
‘ : Splicing
=i Optical

! ' , Principal Investigators: GCordon L. Mitchell, William D. Scott
1

‘QL ABSTRACT (Continue on reverse slde if nocessary and {dentily by block numbaer)

" An optical fiber cutting machine for use with rectangular or round cross
sectlion fibers has been developed. Tt combines a sliding-weight tensien
apparatus with a diamond knife c¢rack initiation mechanism.(l_

3

DD, on's 1473 £0iTioN 0F 1 NOV 5315 0BSOLETE
S/N 0102 LF 014 6601

SECURITY CLASSIFICATION OF THIS PAGE (When Data Knfersd)

n.

prervunnilly LRy ol ! B S O Moy TN




Abstract

An optical fiber cutting machine for use with rectangular or
round cross section fibers has been developed. It combines a
sliding-weight tensinn apparatus with a diamond knife crack initia-

tion mechanism.
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Efficient butt joints In optical fiber svsieme require that fiber ends
be well finished. Since Gloge1 published a corirxolled fracture fiber finish-
ing machine a number of variations have evolved. The fiber cutting machine

described in this report was designed with the foilowing objectives:

*+ Capability to cut round or rectangular cross section fibers

+ (Convenient and reproducible adjustment of fiber tension and bending
radius

« Maximum use of purchased (rather than locally fabricated) material
to minimize cost.

+ Simple operating procedures

: The resulting fiber cutting machine is shown in Figure 1. After setting
fiber tension weights with a dynamometer the fiber is clamped in the movable
block and then in the fixed bléck. When the support slide is pulled from
under the moveable block & preset tension is applied to the fiber. Fiber
breakage occurs when the diamond knife is lowered to contact the fiber.

Adjustment of fiber radius and tension for clean fiber fractures is ac-

complished by trial and errcr. With the machine shown in Figure 1, a 125 um

diameter glass fiber required 300 grams tension and a 1.5" radius block for

best breaks. The fiber tension can be reset within 5 grams of a desired

value by positioning the sliding weights as shown in Figure 2. A tension
vs. welight position calibration should be plotted for each fiber cutter

constructed

REFERENCE

D. Gloge, P. W. Smith, D. L. Bisbee, E. L. Chinnock, Bell Syst. Tech. J.
52, pp. 1579-1588, (Nov. 1973).
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Figure 1

Fiber cutting machine. The fiber 1s held
under tension over the radius block. When
it is touchad by the diamond knife a crack
propagates across the fiber. 1If tension
4nd radius are zorrect this will preoduce an
optical quality end finish.
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Figure 2. Fiber tension as a function of welght
position for a prototype machine shown
in FPigure 1.
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DETAIL DRAWINGS




FIBER CUTTING MACHINE
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REV
-7~ LTR
I/
4 | MS51977-11 SET SCREW -
1 { MS51977-10 SET SCREW -
1 | MS171431 PIN SPRING
1 | MS171525 PIN SPRING
1 | NAS1189-08-4 SCREW FLAT HEAD
6 | NAS1189-08-12 SCREW FLAT HEAD
6 | NAS1190-08-4 SCREW PAN HEAD
Aluminum |A1Toy; 6061-T4
FINISH Id 250~
TOLERANCH; + .03, EXCEPT AS NOTED
QTY PART NUMBER DESCRIPTION SPECIFICATION REV
PARTS LIST
DWN SCALE SHEET
ENGR
APFD
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REV
- 8- LTR
-30) 1 -26 cutter arm rework Bell Labs Diamond Xnife
Victory Diamond Tool Co.
P. 0. Box 274
East Hanover, N.J. 07936
=264 1 =27 balance screw 6-32 UNCx2.50 LONG
261 1 ~28 cutter arm waight .45 DIAx.48 LONG ST. STEEL
=11 1 -30 mechanical stage Swift Mechanical Stage
MA8S College Biological Supply
. 21707 Bothell Way
Bothell, Washington
481-0731
-1] 1 -31 3" radius block 1.20x.85x.74 Al. Alloy
-11 1 -32 1.5" radius block 1.20x.85x.74 A1. Alloy
-1] 1 =33 .75" radius block 1.20x.85x.74 Al. Alloy
-1 1 2059 toggle clamp De Sta Co
' Campbeli Industrial Supply
3433 Airport Way So.
Seattle, Washington 98134
447-7100
12} 2 - CIRCLIP 1/8" DIAMETER
-30] 1
=51 1 - GROMMET .60" DIA, RUBBER
=211 1 4-40 SCREW SLOT HEAD, TEFLON
22] 1 6-32 SCREW SLOT HEAD, TEFLON
-261 1 6-32 SCREW FLAT HEAD, 2.5 LONG
-121 2 | Ms24585(C29 SPRING
1 | MS24677-1 SCREW SOCKET HEAD
2 | MS24677-7 SCREW SOCKET HEAD
6 | MS24677-10 SCREW SOCKET HEAD
1 §MS24677-14 SCREW SOCKET HEAD
2 | MS24677-17 SCREW SOCKET HEAD
QTY PART NUMBER DESCRIFTION SPECIFICATION REV
PARTS UST
DWN SCALE SHEET
ENGR

APPD

-
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REV

~o- LTR
)
- 1 -1 optical fiber cutqer - .
-1y 1 -2 base be:-- 6.5 X 6.5 x 3/8 plywood
-1 1 -3 end support 3.0x1.5x.36 Al. Alloy
-11 1 -4 end support with 3.0x1.5x.36 Al. Alloy
restraint
-1} 1 -5 restraint 1.75x.75x.60 Al. Alioy
- 11 1 -0 mounting plate 6.06x3.0x.36 Al. Alloy
-1} 1 -7 clamp base .96x.94x.78 Al. Alloy
-11 1 -8 fiber restraint bape 1.24x.76x.74 Al. Alloy
-1 1 -9 fiber restraint 1.24x.76x.25 Al. Alloy
-1] 1 -10 slide plate retainpr 1.10x.50x.10 stainless steel
-11 1 -11 slide plate 1.12x.48x.10 stainless steel
- 17 1 -12 .tension clamp assejnbly --
-121 1 -14 lever bar 1/8"DIAx3.6 LONG stainless
-121 1 -15 mounting bar 1/8"DI1Ax2.45 staii%gil steel
<121 1 -16 mounting bar suppoft 1.36x.35x.36 stainless steel
-121 1 -17 bar end support 1.36x.85x.36 stainless steel
-121 1 -18 tension clamp 1.25x.75x.74 Al. Alloy
block :
-121 1 -19 tension clamp 1.10x.25x.74 Al. Alloy
=121 1 -20 bar joint 1.10x.50x.42 Al. Alloy
=121 1 -21 small weight .56DIAx.28 LONG stainless
121 1 -22 large weight .70DIAx.50 LONG §E§?11ess
-30] 1 -23 cutter arm b1o¢k 1.0x.80x.25 A1, :??g}
-26] 1 -24 bushing - - bronze 1/8 1.D.x%.35 LONG
-301 1 -25 pivot pin 1/8 DIAX1.0 LONG stainless
steel Rod
QTY |~ PART NUMSER DESCRIPTION SPECIFICATION REV
PARTS UIST

DWN SCALE SHEET

ENGR

APPD
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sk 100° to ,335 - .33 Dia,
t0 Asserble with «3 and -4,
and NAS 1139-00-12 (or Equiv.)

(2 Places)
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8-32 UNC/MIL-5-7742 i

’//r' +40 Min, Depth Complete Thre:: i
' Dril1l .45 Min, Daep

To Asserble With -6 And

NAS1189~08~12 (Ur Equiv.)

(2 Places) i

P —

1.50

l

8~32 UNC/MIL-S-7742

+38 Min, Depth Complete Threads
Drill .42 Min, Deep

Tu Asserble with -2 and
NAS1139-08-12 (Or Zquiv.)

-3 END SUPPORT

_:4 EMD SUPPORT WITH RESTRAIN

«4 COnly
E§-22 UNC/MIL=S=7742
25 Min Cepth Complete Threads
Dri1l .30 Min Deep
(Far Side)
To Assemble with <5
and NAS 1190-08-4
{or Equiv.)

6-32 UNC/MIL-S-774C
.25 Min. Canth
Complete Tnrez::

e

T T

30—+ e Drill .32 Yin, Dge:
: , To Assertle with
20 Dia . & MS24£77-14 2nd
“Stot ] Rubter Grorret,
““““““ I «60 Dia. X .30 Deex
(Or Equiv.)
TECL 1,75 f l
I ! | 1.3¢
5 .70 f 1125 'gf
Lolz
¢
I kg -50 025""- [
> ——.75
=5 RESTRAINT
— b
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‘ + ._%_ + 1540 l
| t
{
| 0,70 T 1
i 1 4 ‘100 1.08
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. , 1 5,70
, 1 0.80
1 {
"I 0.52| - =
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¢ —+—0,72 LOJB (TYP)
0.78—te——wf = |e—0.375 (TYP) =6 MOUNTING PLATE |
0,725 — e~ —— - - (Hole Locations)
et ———— 2,25 > 3.00" x 6.06" (REF)




-14- )
Drill .192-,203 Dia. Hole thru
¢sk 100° to ,325-.345 Dia.
to Asserble with -4 and NAS1183-08-12 (Or Equiv.
(2 Places)

4-40 UNC /MIL~S<7742

«20 Min, Depth Complet: Threads
Orill .25 Min, Deep

To asserble with =10 and MS24677-1

C'Bore ,228 -,235 Dia. X
«138 Min, Deep (Far Side)
To Assarble with =16 and
MS 22877-10 (Or Equiv.)
(2 Places)

;f (2 Places) 1
1
«161-,172 Dia.Hole thry——— l
1
+-

' ;F--# T (2 Places)
6-32 UNC/ MIL-S-7742 ] Drill 161 <,172 Dia. Hale thry

«25 Hin, Depth Cernlete
Threads
Orill .30 Min. Deep

/-.—--+
«161-.172 Dia, Hole thru—i-

C'Bore ,228 « ,236 Dia X
<138 Min, Doep (Far Side)
To Assemdle with -7 and
MS24677-10 (Or Equiv.)

/T ] Gk |

o Drill L161-,172 Dia. Hole thr.
/ C! Bore .228 «,224 2ia, X
2138 Min Deep (Far Side)

To Asserdle with -17 and
MS24677-10 (0r f3uiv,)

. Dri11 ,192-.203 Dia.Hole thre
_Jgf» + C’ Bore .272 - ,220 Dia X

« 1628 Min Deep (Far Sica

To Assemble with -21,32,0r 27 |
and MS24577-17 (Or Zquiv,)

_yg/ C' Bore ,228 - ,215 Dia A

! «138 Min Deep (Far Side)

! To Asserble with ~3 and
MS 24677-10 {Or Equiv,)

_i_ (2 Places)

_{__

(2 Places) iL
Or{11 .192 ~ ,203 Dia. Hole thru

€5K 100° to .335 « .345 Dfa

To Asserble with ~3 and %AS1189-08-12 (Or Equiv,)
(2 Places)

«6 MOUNTING PLATE

(FASTENERS)
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-315-

»54
——.62

Bl

.96

e
4-43 UNC /IL-S-7742 !

«25 Depth Coriplete Threads
Drill .30 Min Deep

To Asserble with Toggle Clamp
and NAS1190-08-4 (Or Equiv)

(4 Places)
=7 CLAMP BASE
20, 76 | '
[~ r—v—nss
]
;
: 1.24
|
|
]

Cover This Surface with
10 / Electrical Tape

-8 FIBER RESTRAINT BASE

> .52

> 21

A

423

//; -% '

L §-32 WNCAIIL-S-7742
«40 Min, Deoth
Complete Thraalds
Drill .45 lin., Ceed
Yo Asserble with -5
and ¥52+1C77=10
(Or Equiv.)

(2 Places)
022 —
Y
~+— T

e p=32 UNC/HIL-5-7742
«40 Min, Denth
Completzs Tnreads
Drill .43 Hn, Deon
To Asserble with -2
and MS24677-10
(Or Equiv,)
(2 Places)
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.08 Dia. S]ot-——\\

handiad

Dril) .125.~ .129 Dia. Hole Thru
Assarhle with MS171525 (Or Equiv.)

{u-.YZ
T ]
1tk
|

.24—"

48

L L

Asscrble with 115171431
(Or Equiv.)

]

-t

~11 SLIDE PLATE

«135-,147 Dia.Hole thru—
Yo Assemble with -8 and
MS24677-1 (Or Equiv.)

{2 Places)

| 50
| {
: «25 F 3
TR =
+ l40
11— 80
>1—.55
1,10 —

-

‘—.10

"“—010

=30 SLIDE PLATE RETAINER
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""-—'1-24"—‘*'

Cover this Surface
with Electrical Tape
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-17-

t———— 48— 1/8 D1a, Circlip
Neck to Suit

] (2 Plazes)
e 13— ju—
(REF) — =14 Lever Ear

— .18

(REF) /r—-n-Set Scraw; MS51377-11

/L
j——.45

|

-t -~
o ef — 4 7—-——

— e fd -

H
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!
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!
-
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-15 Hounting Bar (é 15)
// fi' - -i6 Mounting Bar Suprzor:
~17 Bar End Support l{f( 22 Large Weignt
-18 & -19 ¥
Set Screw with -18 Centered Clamp
Over Clezirance Hole in =6

(Far Side)

— ] — - ——
o ] = - —

—

-21 Small Weight
6-32 x1/2" Long Thumb Screw

Washer ,01 THX

=19 Tension Clamp

Spring, 11524525C29 (Or Equiv,)
=18 Threaded Hole

«12 TENSICN CLAMP ASSEMBLY
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-18- 1

/'_.127 - .]32 Dia. HOle thru - -‘——'036

S
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— et
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L
o
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-t
L ]
W
[o,]
{
|
——t

Ioem i | —
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J«—Chamfer 45° ¥ .08 Both Ends l

B

e 36- o 6~32 UnC/1i1-S-7732
+40 Min Cepth Ceimplete Thds
55 ~—b Orill .45 din, Cesp
PTG - To Asserble with -5 and
bt 85— -16 MOUNTING BAR SUPPORT MS24677-10 (Or Equiv.)

=17 BAR END SUPFQRT (2 Places)

6-32 UKC/MIL-S-7742

. .40 Min. Depth Corplete Threads, Drill .45 Min, Deep Coat This Surface
o \ C'Bore .132 - .203 X .20 Deep with Electrical Tere
! To Asserble With -19 N

1.25

i }
I !
[ |
| |
I i
] i
! 1

\ — -
]

\ —.34 —>-l.37-<—~

54

TN 4 - 40 Unc/MIL-S-7742

75 «58 Min. Depth Ccrplete Threads

To Assemble With MS51977-11(Cr Equiy

S SR,

e o e o Je——————— . .

L
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.127 - 1132 n1a0
Hole Thru

=18 TENSION CLANP

-
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-19-

<—, 28

d gl 050

”[ ~—-.25 | »’ .14
4 A |
;— .70&01& | }_ /;j,

.56 Dia.
Y 1

6~32 UNC/MIL=S~-7742 . .

.30 Min. Csoplete Threads 4-40 UNC/MIL-S-77452

. Drill .35 Min, Deep 022 Hin., Curplote Threaos

Drill To Asserble wizh 6-32 Ori1] ~ Drill .23 in. Deap

127 - 1132 Teflon Screaw, Slot Head 127 - 132 To Asse~hle with 4-43

Diz, Hole Thru Dia; Hole Thru Teflon Screw, Slot Hoad

-22 LARGE LEVER BAR WEIGHT #21 SHALL LEVER TAR WEIGHT
{—'.28 "‘-38 r.37~ 1
_____;"____ -—1--—-:!—- ‘< & —1
r I 4 .19 1

| R VAR Y ) ~— 1 .74
Ny v - : b ! { ,
. L—-'ss
l ‘ \\\\\\-—-Cover This Surface
-55 - »10 with Electrical Taze

*—1.10——% et .‘.___.25

L o161 - ,172 Dia, Hole Thru
L ~19 TENSION CLANP

!
. - 22
|

Drill .127 - ,132 Dia.
/ Hole Thru

o i
g )
P [

Y VAl
|
‘50_‘ | -30—‘-->~ ’-4—
“_].]0‘--’—

i .
!.
"- 3-40 UNC/:HIL-S-7742
" a «25 Min, Cepth -_.___i_
L Complete Threads «30
D (Both Ends) » 1

[ Dr{11 .127 - ,132 Dia. Hole Thry ¢

=20 BAR JOINT
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025’_’“ 1“"‘

Crill .136 -.147

~—, 80
«50 —1< ;]/_‘Dia. Hole Thru —> .25

-20-

| t !

.70

t

1.00 - -

NG

8~32 Ulil/ilIL-5~7742 Threads Thru

To Asserdle With -30 and HAS11S0-0C-4 (Or Equiv.)

-23 CUTTER AR

ATTACHING BLOCK

= 24 Bushing & 25 Pin
/ r.ess an. i

A -

~

1

&

1.0 Min, Depth Complete Tareads

~26 CUTTER ARM REWCRK  neit1 1

.45 DIA,
__.‘

.05 Min, Deep

£ i _ _ . =
>l .43 < Z- 2.50——~>l
6-32 UNC/MIL-S=~7742
6-32 ULC/HIL=8~7742 Thread Thru - 27 EL_}TTER AR BALANLCE sCocey

= 23 BALANCE WEIGHT

Cut Groove 0,10 — Lo |
' — "—.005

«05 Min, Depth —__—i
—‘

L
4

L o et e e e e -
R IR\ vt T

_ 25 PIVOT PIN
(NO SCALE)

P I U

L——- Neck to Suit

1/8 Dia, Circlip

s T

F—'l 0 30— ;

6-32 UNC/iIL-5-7742
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®p -

oL <:71;Ei::ﬁ’//F_—- 30 Swift Mechanical Stage
b >

- 23 Attaching Block

>< Yy

VNVt

440 UHC/MIL-S-7742
? , / «20 Min. Depth Threads
[ To Asserble With 11551977-10 {Or Equiv.)

P
/.

\

.

Drill ,127 - .132 Dia. Hole Thru

6-32 UNC/MIL-S~7742
«30 Min, Depth Complete Threads

Dril1l <35 Min. Deep -

. |
' To Asserble with -23 and MS 24677-7

= 30 SWIFT MECHANICAL STAGE REWORK
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.40 Min, Dapth Complete Threads
Drill .45 Min, Deep
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MS24677-17 (Or Equiv,)
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